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A COMB FILTER AND A VIDEO APPARATUS 



BACKGROUND OF THE INVENTION 
1- Field of the Invention 

The present invention generally relates to a comb 
filter for separating a luminance signal and a chrominance 
signal from a composite color video signal to output the 
separated signals and, more particularly, t© a video 
apparatus such as a color television receiver or a VTR that 
uses this comb filter. 
2. Description of Related Art 

Ordinarily, for a television receiver to obtain an 
output image from a received composite color video signal, 
a luminance signal and a chrominance signal must be 
separated from the composite color video signal. As for a 
VTR, an input composite color video signal is separated 
into a luminance signal and a chrominance signal and the 
luminance signal is frequency modulated and the chrominance 
signal is frequency converted to the low frequency side of 
the FM luminance signal for recording. 

For a means to separate the luminance signal and 
the chrominance signal from the composite color video 
signal as described above, a comb filter has come to be 
frequently used that uses the correlation of the screen 
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vertical direction of color video signal and the inversion 
of the phase of chrominance subcarrier every period. This 
is because separation of the luminance signal and the 
chrominance signal by use of a band filter such as a 
bandpass filter mixes a high-frequency component of the 
luminance signal included in the band of the chrominance 
signal into the chrominance signal to cause an image 
degradation known as cross color, whereas use of a comb 
filter prevents this cross color from occurring. 

FIG. 8 is a block diagram illustrating a basic 
circuit constitution of the comb filter. 

To be specific, a composite color video signal Sa 
including a luminance signal Y and a chrominance signal C 
inputted from an input terminal 11 is supplied to a delay 
circuit 12 of one horizontal period to be delayed by one 
horizontal period and the delayed signal is supplied to a 
first subtracting circuit 13. The composite color video 
signal Sa from the input terminal 11 is also supplied 
directly to the first subtracting circuit 13. 

When a subtracting operation is performed in this 
subtracting circuit 13, the luminance signal component is 
canceled because of the vertical correlation of the video 
signal since the luminance the signals in adjacent 
horizontal intervals are almost the same. On the other 
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hand, the phase of the color subcarrier is inverted every 
horizontal period, so that the color subcarrier components 
of the adjacent horizontal intervals come in phase in the 
subtracting circuit 13. As a result, only the chrominance 
signal component is obtained from the subtracting circuit 
13. The chrominance signal component obtained from the 
subtracting circuit 13 is supplied to a bandpass filter 14 
having a pass band of 3.58 MHz±500 kHz (in,the case of 
NTSC signal) for example. From this bandpass filter 14, a 
chrominance signal C is taken to be sent to an output 
terminal 17C. 

On the other hand, the composite color video signal 
Sa inputted through the input terminal 11 is supplied to a 
second subtracting circuit 16 via a delay circuit 15. The 
delay circuit 15 provides a timing match between the 
composite color video signal Sa and the chrominance signal 
C outputted from the bandpass filter 14. This delay 
circuit 15 provides a delay obtained by summing the delay 
of one horizontal period by the first delay circuit 12 and 
the delay provided by the subtracting circuit 13 and the 
bandpass filter 14. 

To the second subtracting circuit 16, the 
chrominance signal C obtained by the bandpass filter 14 is 
supplied to be subtracted from the composite color video 
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signal. Therefore , from the second subtracting circuit 16 , 
a luminance signal Y is obtained to be sent to an output 
terminal 17 Y. 

Thus, according to the comb filter, the luminance 
signal Y and the chrominance signal C can be separated from 
the composite color video signal without causing a cross 
color . 

However, if a composite color video „ signal in which 
a change is made from a horizontal scan line representing a 
uniformly flat screen content to a horizontal scan line 
representing a signal content in which the phase of 
chrominance signal is inverted is inputted in the above- 
mentioned comb filter , the scan line with the phase of 
chrominance signal inverted has no vertical correlation of 
the chrominance signal. Therefore, the chrominance 
component remains on the luminance signal Y at the output 
terminal 17Y in this scan line, thereby causing a so-called 
dot crawl. 

In the chrominance signal sent to the output 
derived at the output terminal 17C, the signal level in the 
scan line concerned drops, thereby deteriorating the 
vertical resolution of chrominance signal. 

To solve this problem, the applicant hereof 
proposed (in Japanese Non-examined Patent Publication Wo- 
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Hei 3-70383 for example) a comb filter of adaptive type in 
which the vertical correlation between adjacent three lines 
is monitored and, between the lines having the vertical 
correlation, the luminance signal and the chrominance 
signal separated by the comb filter are used as outputs 
and, for the lines having no vertical relation, the 
luminance signal and the chrominance signal separated by 
the bandpass filter are used as outputs. 

According to the above-mentioned proposition, for 
the scan lines having no vertical correlation with 
chrominance signal, the luminance signal and the 
chrominance signal separated by the bandpass filter are 
used as output signals to prevent a dot crawl from 
occurring . 

In the above-mentioned adaptive comb filter, the 
vertical correlation of the video signal between three 
horizontal scan lines must be monitored. Therefore, as 
described in the above-mentioned publication, two delay 
circuits for delaying for delaying a composite color video 
signal for one horizontal period are used to generate a 
signal delayed behind the current input signal by one 
horizontal period and a signal delayed behind the current 
input signal by two horizontal periods to monitor the 
vertical correlation between the current input signal and 
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the signal delayed by one horizontal period and the 
vertical correlation between the signal delayed by one 
horizontal period and the signal delay by two horizontal 
periods . 

Thus, in the constitution of the ordinary adaptive 
comb filter, the two delay circuits of one horizontal 
period are required to delay the composite color video 
signal, thereby presenting a problem of comparatively 
increasing the circuit scale. In addition, this 
constitution must have the circuit for monitoring the 
vertical correlation between the current input signal and 
the signal delayed by one horizontal period and the circuit 
for monitoring the vertical correlation between the signal 
delay by one horizontal period and the signal delayed by 
two horizontal periods separately, thereby presenting a 
problem of complicating the circuit constitution. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention 
to provide an adaptive comb filter that is smaller in 
circuit scale and simpler in constitution than the related- 
art filters. 

In carrying out the invention and according to one 
aspect thereof, there is provided a comb filter comprising: 
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a bandpass filter for receiving a composite color video 
signal, extracting a frequency band component of a 
chrominance signal from the composite color video signal , 
and outputting the extracted frequency band component; a 
first delay circuit for receiving the output of the 
bandpass filter and delaying the output by one horizontal 
period; a first subtracting circuit for obtaining a 
subtracted output between the output signal x>f the bandpass 
filter and an output signal of the first delay circuit; an 
adding circuit for obtaining an added output of the output 
signal of the bandpass filter and the output of the first 
delay circuit; a switching circuit for switching between 
the output of the bandpass filter and the output of the 
subtracting circuit and outputting the switched output; a 
correlation detecting circuit for receiving the output of 
the first subtracting circuit and the output of the adding 
circuit and, based on a relationship between the two 
outputs, outputting a binary signal that indicates 
correlation between the output signal of the bandpass 
filter and the output signal of the first delay circuit; a 
second delay circuit for delaying the binary signal coming 
from the correlation detecting circuit by one horizontal 
period; and an arithmetic circuit for receiving the binary 
signal from the correlation detecting circuit and the 
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signal from the second delay circuit and, from an 
operational results of the binary signal and the signal 
from the second delay circuit, outputting a select signal 
for performing switching control on the switching circuit; 
wherein a chrominance signal is obtained from the switching 
circuit* 

In the comb filter having the above-mentioned 
constitution according to the present invention, the 
frequency band component of a chromatic signal is extracted 
from a composite color video signal by the bandpass filter 
and the output signal of this bandpass filter is supplied 
to the first delay circuit to be delayed by one horizontal 
period- Then, the signal at the input /output terminal of 
this first delay circuit is subtracted by the first 
subtracting circuit to provide the chrominance signal from 
this first subtracting circuit. 

The output signal of this first subtracting circuit 
is supplied to the correlation detecting circuit and the 
signal at the input/output signal of the first delay 
circuit is supplied to the adding circuit. The output 
signal of this adding circuit is also supplied to the 
correlation detecting circuit. 

If the chrominance signal has vertical correlation, 
the chrominance signal is obtained at a comparatively large 
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level as the output signal of the first subtracting 
circuit; as the output signal of the adding circuit, a 
comparatively small level output with the chrominance 
signal of two horizontal periods canceled is obtained. 

Conversely , if the chrominance signal has no 
vertical correlation and the phase is antiphase for 
example, the output signal of the first subtracting circuit 
is set to a comparatively small level, while the output 
signal of the adding circuit is set to a comparatively 

large level. 

The correlation detecting circuit detects the 
vertical correlation of the chrominance signal between two 
horizontal scan lines based on the above-mentioned 
relationship between the output of the first subtracting 
circuit and the output of the adding circuit and outputs 
the binary signal of the detection output • 

The binary signal as the detection output of the 
p resence or absence of this vertical correlation is 
supplied to an arithmetic circuit without change and, at 
the same time, to the arithmetic circuit via the second 
delay circuit. From these binary signals of the 
input /output of the second delay circuit, the arithmetic 
circuit obtains information about the vertical correlation 
between the three horizontal scan lines. Then, based on 
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the relationship between the presence and absence of the 
vertical correlation between the three horizontal scan 
lines, the arithmetic circuit performs switching operation 
for switching between the output of the bandpass filter and 
the output of the first subtracting circuit and outputs the 
switched output. 

In the above-mentioned example of the present 
invention , only one delay circuit , namely the first delay 
circuit , my be provided for delaying the signals in the 
chrominance signal band. And the second delay circuit for 
delaying the output of the correlation detecting circuit 
only delays the binary signal, so that its constitution is 
simple. Besides, the only one correlation detecting 
circuit may be provided for the signal component of the two 
horizontal scan lines of the input/output of the first 
delay circuit. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other objects of the invention will be 
seen by reference to the description, taken in connection 
with the accompanying drawing, in which: 

FIG. 1 is a circuit diagram illustrating a comb 
filter practiced as one preferred embodiment of the present 
invention; 
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FIG. 2 is a timing chart for describing the 
operation of the preferred embodiment of FIG. 1; 

FIG. 3 is a block diagram illustrating a 
constitution of a color television receiver to which the 
comb filter according to the present invention is applied; 

FIG. 4 is a diagram for describing the preferred 
embodiment of FIG. 1; 

FIG. 5 is another diagram for describing the 
preferred embodiment of FIG. 1; 

FIG. 6 is still another diagram for describing the 
preferred embodiment of FIG. 1; 

FIG. 7 is a block diagram illustrating a 
constitution of a VTR to which the comb filter according to 
the present invention is applied; and 

FIG. 8 is a diagram for describing a basic 
constitution of a ordinary comb filter. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENT 

This invention will be described in further detail 
with reference to attached drawing by way of preferred 
embodiment in which a comb filter according to the 
invention is applied to a color television receiver. 

First, referring to FIG. 3, a constitution of the 
color television receiver to which the comb filter of this 
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preferred embodiment is applied will be outlined below. 

A television broadcast signal received at a 
television antenna 21 is supplied to a tuner 22 and the 
broadcast signal of a channel selected by the user is 
converted into a video intermediate frequency signal. The 
resultant video intermediate frequency signal is supplied 
from the tuner 22 through a video intermediate frequency 
amplifier 23 to a video detector 24 where a * composite color 
video signal is demodulated. 

In this example, this composite color video signal 
is converted by an A/D converter 25 into a digital signal, 
which is supplied to an adaptive comb filter 100 to be 
described later to which the embodied comb filter is 
applied. In the adaptive comb filter 100 , this digital 
signal is separated into a digital luminance signal DY and 
a digital chrominance signal DC. The digital outputs DY 
and DC of this comb filter 100 are supplied to D/A 
converters 26Y and 26C respectively to be returned to the 
analog luminance signal Y and the analog chrominance signal 
C respectively. 

Then, the luminance signal Y is supplied to a 
matrix circuit 28 without change. The chrominance signal C 
is supplied to a chroma decoder 27 in which color 
difference signals R-Y and B-Y are decoded. These color 
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difference signals R-Y and B-Y are supplied to the matrix 
circuit 28. 

The matrix circuit 28 generates primary color 
signals R, G, and B from the luminance signal Y and the 
color difference signals R-Y and B-Y and supplies these 
generated signals R, G, and B to a color cathode ray tube 
29 for image reproduction on the screen thereof. 

The following describes the above-mentioned 
embodied comb filter with reference to FIGS. 1 and 2. FIG. 
1 shows a circuit constitution of the embodied comb filter 
while FIG. 2 is a timing chart for describing a circuit 
operation of this comb filter. 

As described above, the composite color video 
signal is digitized in the A/D converter 25. In this 
example, the composite color video signal is a digital 
signal of which sampling frequency is 4 fs (fs stands for 
color subcarrier frequency, which is about 3.58 MHz in 
NTSC) for example, being eight bits per sample. This 
digital composite color video signal is supplied to a 
bandpass filter 101, in which a frequency band component of 
the chrominance signal is extracted. 

The output of the bandpass filter 101 is supplied 
to the first delay circuit 102 and delayed by one 
horizontal period. In this example, since the digital 
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video signal has about 910 samples per one horizontal 
period and eight bit per one sample, the delay circuit 102 
may be constituted by eight of 910 stages of registers 
transfered in order by a clock having a frequency of 4 fs. 

Then, the output of the bandpass filter 101 and the 
output of the first delay circuit 102 are supplied to a 
first subtracting circuit 103 and an adding circuit 104 
respectively. Since the output of the bandpass filter is a 
chrominance signal band component, the level of output y of 
the first subtracting circuit 103 and the level of output x 
of the adding circuit 104 correspond to the vertical 
correlation between the output of the bandpass filter 101 
and the output of the first delay circuit 102. 

If there is vertical correlation between the output 
of the bandpass filter 101 and the output of the first 
delay circuit 102, the chrominance signal output is 
obtained as the output of the first subtracting circuit 104 
without problem. This output of the first subtracting 
circuit 104 is supplied via a delay circuit 106 to the 
input terminal B side of a selector switch circuit 107 for 
taking out a chrominance signal DC to be outputted. The 
delay circuit 106 matches the timing with a signal to be 
inputted in the input terminal A side of the selector 
switch circuit 107 and has a delay amount obtained by 

14 



adding the delay in the first delay circuit 103 to the 
delay in a bandpass filter 105 to be described later. 

To the input terminal A of the selector switch 107, 
the output of the bandpass filter 101 and the signal of the 
chrominance signal band limited by the bandpass filter 105 
are supplied. The bandpass filter 105 performs band 
limitation for eliminating the luminance signal component 
from the output of the bandpass filter 101, and may be 
omitted from the circuit constitution. 

The selector switch circuit 107 is operated by a 
select signal SEL generated depending on presence or 
absence of vertical correlation as described below. 

The output x of the adding circuit 104 and the 
output y of the subtracting circuit 103 are supplied to 
absolute value circuits 111 and 113 respectively in which 
absolute values of these outputs are obtained. The outputs 
of the absolute value circuits 111 and 113 are supplied to 
lowpass filters 112 and 114 respectively to provide slowly 
changing signals | x J and | y | - 

Then, the signals |x| and |y| from the lowpass 
filters 112 and 114 are supplied to a correlation 
arithmetic block 115. The correlation arithmetic block 115 
executes an evaluating operation based on an evaluating 
expression shown in Table 1 of FIG. 4 and outputs a binary 
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signal as the evaluation output , or a 1-bit evaluation 
signal kO. 

In this case, if the vertical correlation between 
the output of the bandpass filter 101 and the output of the 
first delay circuit 102 is high, the output y of the 
subtracting circuit 103 becomes large than the output x of 
the adding circuit 104. Conversely, if the vertical 
correlation between the output of the bandpass filter 101 
and the output of the first delay circuit 102 is low, the 
output x of the adding circuit 104 becomes larger than the 
output y of the subtracting circuit 103, The value of 
integer "N" in the evaluating expression of FIG. 4 is used 
to define the standard for determination of presence or 
absence of the vertical correlation. In this case, N = 4 
for example. 

Namely, in this example, if the output level of the 
subtracting circuit 103 is larger enough than the output 
level of the adding circuit 104 for satisfying |y|/4^|x|, 
it is determined that there is vertical correlation, 
thereby setting the evaluation signal kO to "1." On the 
other hand, if the output level of the subtracting circuit 
103 is small enough than the output level of the adding 
circuit 104 for satisfying |y|/4<|x|, it is determined that 
there is no vertical correlation, thereby setting the 
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evaluation signal to "0. M 

The evaluation signal kO outputted from the 
correlation detecting block 115 is supplied to an 
arithmetic block 117 without change. The evaluation signal 
kO outputted from the correlation detecting block 115 is 
also supplied to the arithmetic block 117 via the second 
delay circuit 116 as a signal kl delayed by one horizontal 
period. In this example, this second delay ^circuit 116 may 
be a delay circuit for delaying the 1-bit evaluation signal 
kO by one horizontal period and may be constituted by one 
of 910 stages of shift registers driven by a clock having a 
frequency of 4 fs. 

In this case, the evaluation signal kO indicates 
presence or absence of the vertical correlation in the 
chrominance signal between the currently inputted scan line 
and that one horizontal period before. The signal kl 
indicates presence or absence of the vertical correlation 
in the chrominance signal between the scan line one 
horizontal period before and the scan line two horizontal 
periods before. Namely, the vertical correlation between 
the three horizontal scan lines can be known by the 
evaluation signals kO and kl. 

The arithmetic block 117 receives these evaluation 
signals kO and kl, executes an operation that can obtain an 
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operational result shown in Table 2 of FIG. 5, and 
generates the above-mentioned select signal SEL for the 
selector switch circuit 107 as the operational result. 
Table 3 of FIG. 6 shows a relationship between this select 
switch SEL and the switched state of the selector switch 
circuit 107. To be specific , if the signal SEL is "1," the 
selector switch circuit 107 is switched to the input 
terminal A side to select the output of the 'bandpass filter 
105; if the signal SEL is "0," the selector switch circuit 
107 is switched to the input terminal B side to select the 
output of the first subtracting circuit 103. 

Therefore r according to the truth table shown in 
Table 2, if there is no vertical correlation in the 
chrominance signal between the currently inputted scan line 
and the scan line one horizontal period before and there is 
vertical correlation in the chrominance signal between the 
scan line one horizontal period before and the scan line 
two horizontal periods before, the selector switch circuit 
107 selects the output of the bandpass filter 105; 
otherwise , the selector switch circuit 107 selects the 
output of the first subtracting circuit 103. 

The following further describes the adaptive 
switching operation of the selector switch circuit 107 with 
reference to FIG. 2. 
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FIG. 2A shows the phase of the chrominance signal 
between the horizontal periods in the output a of the 
bandpass filter 101. In FIG. 2, five horizontal periods 
are shown. If the chrominance signal has vertical 
correlation, the phase of the chrominance signal is 
inverted every horizontal period. In the example of FIG. 
2, the phase of the chrominance signal between the second 
horizontal period and the third horizontal period from the 
left side is inverted, indicating that there is no vertical 
correlation. 

At this moment, the state between the horizontal 
periods in the output b of the first delay circuit 102 
becomes a state shown in FIG. 2B. FIG. 2C shows a state in 
which the output is delayed further by one horizontal 
period (denoted by 1H in the figure). 

In the adding circuit 104, addition is performed 
between the output a and the output b, so that the output x 
of the adding circuit 104 becomes as shown in FIG. 2D. If 
the output a has no correlation with the signal one 
horizontal period before, the output x becomes a signal of 
large level. In the first subtracting circuit 103, 
subtraction is performed between the output a and the 
output b, so that the output y of the first subtracting 
circuit 103 becomes as shown in FIG. 2E. If the output a 
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has no correlation with the signal one horizontal period 
before , the output y becomes a signal of small level. 

Therefore / the evaluation signals kO and kl 
obtained as a result of performing the operation of the 
above-mentioned evaluating expression of FIG, 4 become as 
shown in FIG. 2F. The output SEL obtained as a result of 
the operation according to the truth table of FIG. 5 
performed in the arithmetic block 117 also, becomes as shown 
in FIG. 2F. 

Consequently, if the output y is selected by the 
selector switch circuit 107 when the output a has no 
correlation with the signal one horizontal period before,, 
no proper chrominance signal shown in FIG. 2 can be 
obtained. On the other hand, according to the present 
invention, the selector switch circuit 107 selects the 
output of the bandpass filter 105 , so that the proper 
chrominance signal as shown in FIG. 2G can be always 
output ted. 

It should be noted that, in this example, as shown 
in the truth table of FIG. 5, if there is no vertical 
correlation in the chrominance signal between the scan line 
one horizontal period before and the scan line two 
horizontal periods before when there is no vertical 
correlation in the chrominance signal between the currently 
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inputted scan line and the scan line one horizontal period 
before, the output of the bandpass filter 105 is not 
selected but the output of the first subtracting circuit 
103 is selected. This is because to prevent the helical 
resolution from being deteriorated. 

To be more specific, in a portion in which an image 
on the screen includes an oblique line, there is no 
vertical correlation in the chrominance signal between the 
currently inputted scan line and the scan line one 
horizontal period before and between the scan line one 
horizontal period before and the scan line two horizontal 
periods before. In this state, if the output of the 
bandpass filter 105 is selected as chrominance signal 
output, 3.58 MHz neighbor component of the luminance signal 
is included in the chrominance signal output, thereby 
causing cross color (dark and bright stripes). On the 
other hand, the luminance signal component is removed from 
the output of the first subtracting circuit 103. 
Therefore, in this example, if it is determined that there 
is no vertical correlation between the three horizontal 
scan lines, the output of the first subtracting circuit 103 
is selected as the chrominance signal output to prevent 
cross color from being generated. 

Thus, the digital chrominance signal SC obtained 
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from the selector switching circuit 107 is supplied to a 
second subtracting circuit 109. At the same time, the 
digital composite color video signal coming from the A/D 
converter 25 is supplied to this second subtracting circuit 
109 via a second delay circuit 108. The second delay 
circuit 108 matches the timing with the output timing of 
the chrominance signal SC coming from the selector switch 
circuit 107 and has a delay amount obtained^ by addition of 
the delay amount of the bandpass filter 101, the delay 
amount of the first subtracting circuit 103 and the delay 
amount of the delay circuit 106. 

The second subtracting circuit 109 subtracts the 
digital chrominance signal SC from the digital composite 
color video signal to provide a digital luminance signal 
SY. 

The digital luminance signal SY coming from the 
second subtracting circuit 109 is corrected in horizontal 
frequency characteristic by a horizontal frequency 
characteristic correcting circuit 120Y. The corrected 
digital luminance signal SY is then supplied to a D/A 
converter 26Y to be restored to the analog luminance signal 
Y. 

The digital chrominance signal SC coming from the 
selector switch circuit 107 is corrected in horizontal 
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frequency characteristic by a horizontal frequency 
characteristic correcting circuit 120C. The corrected 
digital chrominance signal SC is then supplied to a D/A 
converter 26C to be restored to the analog chrominance 
signal C. 

As described , according to the comb filter of the 
present preferred embodiment, the chrominance signal output 
can be adaptively obtained according to the' vertical 
correlation between the three horizontal scan lines. In 
the comb filter of the present preferred embodiment , the 
delay circuits for one horizontal period may only be the 
delay circuit 102 for the signal of 8-bit chrominance 
signal band and the delay circuit 116 for the 1-bit 
evaluation signal k(K Therefore, a total of nine bits of 
the delay circuits of one horizontal period may only be 
provided, thereby decreasing the circuit scale as compared 
with the ordinary arrangement of the two delay circuits for 
an 8 -bit signal each. 

The circuitry for detecting the presence or absence 
of vertical correlation may provided only for the 
input/output of the delay circuit 102, Therefore, the 
circuit constitution can be simplified and the circuit 
scale can be reduced as compared with the ordinary 
constitution having a correlation detecting block for 
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detecting vertical correlation between the currently 
inputted scan line and the scan line one horizontal period 
before and another correlation detecting block for 
detecting vertical correlation between the scan line one 
horizontal period before and the scan line two horizontal 
periods before. 

In the description made so far, the comb filter 
according to the present invention is applied to the 
television receiver. It will be apparent to those skilled 
in the art that the present invention is also applicable to 
other video apparatuses. FIG. 7 is a diagram illustrating 
a constitution of a VTR to which the comb filter according 
to the present invention is applied. 

To be specific, a composite color video signal 
inputted through a video input terminal 31 is converted by 
an A/D converter 32 into a digital composite color video 
signal to be supplied to an adaptive comb filter 33 
constituted by the comb filter 100 having the constitution 
shown in FIG. 1. As described before, a digital luminance 
signal DY and a digital chrominance signal DC are separated 
from the digital composite color video signal. 

The digital luminance signal DY and the digital 
chrominance signal DC outputted from the adaptive comb 
filter 33 are restored by a D/A converter 34Y and a D/A 
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converter 34C respectively into the analog luminance signal 
and the analog chrominance signal C. Then, these luminance 
signal and the chrominance signal are supplied to a 
recording processing circuit 35, in which the luminance 
signal is frequency modulated while the chrominance signal 
is frequency multiplexed on the low frequency side of the 
frequency modulated luminance signal. The resultant 
frequency multiplexed signal is supplied to* a rotary head 
36 to be recorded on magnetic tape. 

In the above-mentioned preferred embodiment, the 
comb filter is a digital circuit and the A/D and D/A 
converters are externally attached to the comb filter. It 
will be apparent to those skilled in the art that the comb 
filter can incorporate these converters . 

It will also be apparent to those skilled in the 
art that the comb filter may have an analog constitution. 

As mentioned above and according to the present 
invention, a comb filter for adaptively obtaining 
chrominance signal output according to the vertical 
correlation between three horizontal scan lines can be 
realized with a smaller and simpler circuit constitution 
than the ordinary constitution. 

While the preferred embodiment of the present 
invention has been described using specific terms, such 
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description is for illustrative purposes only, and it is to 
be understood that changes and variations may be made 
without departing from the spirit or scope of the appended 
claims . 
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What: is claimed is: 

1. A comb filter comprising: 

a bandpass filter for receiving a composite color 
video signal, extracting a frequency band component of a 
chrominance signal from said composite color video signal, 
and outputting the extracted frequency band component; 

a first delay circuit for receiving the output of 
said bandpass filter and delaying said output by one 
horizontal period; 

a first subtracting circuit for obtaining a 
subtracted output between the output signal of said 
bandpass filter and an output signal of said first delay 
circuit; 

an adding circuit for obtaining an added output of 
the output signal of said bandpass filter and the output of 
said first delay circuit; 

a switching circuit for switching between the 
output of said bandpass filter and the output of said 
subtracting circuit and outputting the switched output; 

a correlation detecting circuit for receiving the 
output of said first subtracting circuit and the output of 
said adding circuit and, based on a relationship between 
the two outputs, outputting a binary signal that indicates 
correlation between the output signal of said bandpass 
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filter and the output signal of said first delay circuit; 

a second delay circuit for delaying said binary 
signal coming from said correlation detecting circuit by 
one horizontal period; and 

an arithmetic circuit for receiving said binary 
signal from said correlation detecting circuit and the 
signal from said second delay circuit and, from an 
operational results of said binary signal and said signal 
from said second delay circuit, outputting a select signal 
for performing switching control on said switching circuit; 

wherein a chrominance signal is obtained from said 
switching circuit. 

2. A comb filter as claimed in claim 1, further 
comprising: 

a third delay circuit to which said composite color 
video signal is supplied for delaying the same; and 

a second subtracting circuit for subtracting the 
output of said switching circuit from an output of said 
third delay circuit; wherein 

a luminance signal is obtained from said second 
subtracting circuit. 

3. A video apparatus comprising: 
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a comb filter for receiving a composite color video 
signal including a luminance signal and a chrominance 
signal , separating said luminance signal and said 
chrominance signal from said composite color video signal, 
and outputting the separated luminance signal and the 
separated chrominance signal; 

a signal processing circuit fro processing said 
luminance signal and said chrominance signai coming from 
said comb filter; 

said comb filter comprising; 

a bandpass filter for receiving said composite 
color video signal, extracting a frequency band component 
of said chrominance signal from said composite color video 
signal, and outputting the extracted frequency band 
component , 

a first delay circuit for receiving the output of 
said bandpass filter and delaying said output by one 
horizontal period, 

a first subtracting circuit for obtaining a 
subtracted output between the output signal of said 
bandpass filter and an output signal of said first delay 
circuit, 

an adding circuit for obtaining an added output of 
the output signal of said bandpass filter and the output of 
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said first delay circuit, 

a switching circuit for switching between the 
output of said bandpass filter and the output of said 
subtracting circuit and outputting the switched output , 

a correlation detecting circuit for receiving the 
output of said first subtracting circuit and the output of 
said adding circuit and, based on a relationship between 
the two outputs, outputting a binary signal 'that indicates 
correlation between the output signal of said bandpass 
filter and the output signal of said first delay circuit, 

a second delay circuit for delaying said binary 
signal coming from said correlation detecting circuit by 
one horizontal period, 

an arithmetic circuit for receiving said binary 
signal from said correlation detecting circuit and the 
signal from said second delay circuit and, from an 
operational results of said binary signal and said signal 
from said second delay circuit, outputting a select signal 
for performing switching control on said switching circuit, 

a third delay circuit to which said composite color 
video signal is supplied for delaying the same, and 

a second subtracting circuit for subtracting the 
output of said switching circuit from an output of said 
third delay circuit , 

30 



wherein said chrominance signal is obtained from 
said switching circuit and said luminance signal is 
obtained from said second subtracting circuit. 

4. A video apparatus as claimed in claim 3, 
wherein said comb filter has a digital circuit 
constitution, an analog- to-digital converter is provided in 
the front stage of said bandpass filter, a digital-to- 
analog converter is provided in the rear stage of each of 
said switching circuit and said second subtracting circuit, 
and said second delay circuit is a delay circuit for one- 
bit information. 

5. A video apparatus as claimed in claim 3, 
wherein said video apparatus is a television receiver. 

6. A video apparatus as claimed in claim 3, 
wherein said video apparatus is a video tape recorder. 
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ABSTRACT OF THE DISCLOSURE 
An adaptive comb filter small in circuit scale and 
simple in circuit constitution is provided. The frequency 
band component of chrominance signal is extracted from a 
composite color video signal by a bandpass filter. The 
extracted chrominance signal is delay by a delay circuit by 
one horizontal period. A subtraction output is obtained by 
a first subtracting circuit between the output signal of 
the bandpass filter and the output signal of the delay 
circuit. An addition output is obtained by a adding 
circuit between the output signal of the bandpass filter 
and the output signal of the delay circuit. A correlation 
detecting circuit is provided that outputs a binary signal 
kO based on a relationship between the output of the first 
subtracting circuit and the output of the adding circuit. 
This binary signal kO and a signal kl obtained by delaying 
this binary signal kO by a second delay circuit by one 
horizontal period are supplied to an arithmetic block. 
From an operational result between the signals kO and kl, 
the arithmetic block outputs a select signal for performing 
switching control on a selector switch circuit that 
switches between the output of the bandpass filter and the 
output of the first subtracting circuit and outputs the 
switched output. Then, the arithmetic block obtains the 
chrominance signal from the selector switch circuit. 
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"TABLE I = CORRELATION DETECTING BLOCK 
EVALUATION FORMULA 



EVALUATION FORMULA 


k 0 


1 y 1 /N ^ 1 x 1 (N : INTEGER) 


1 


1 y 1 /N < 1 x 1 (N : INTEGER) 


0 
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[TABLE 2 : ARITHMETIC BLOCK TRUTH TABLE] 



k 0 


k 1 


SEL 


0 


0 


O 


0 


1 


1 


1 


0 


0 


1 


1 


0 
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[TABLE 3 : RELATIONSHIP BETWEEN SIGNAL 
SEL AND OUTPUT SIGNAL SC 



SEL 


SC 


1 


A 


0 


B 
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DECLARATION FOR PATENT APPLICATION (JOINT OR SOLE) 
(Under 37 CFR § 1.63; with Power of Attorney) 

FROMMER LAWRENCE & HAUG LLP flh File No. 450100-4240 

As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name, 
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A COMB FILTER AND A VIDEO APPARATUS 

the specification of which 

is attached hereto. 
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I hereby claim the benefit under Title 35, United States Code, § 120 of any United States application(s) listed 
below and, insofar as the subject matter of each of the claims of this application is not disclosed in the prior United 
States application in the manner provided by the first paragraph of Title 35, United States Code § 112, I acknowledge the 
duty to disclose to the United States Patent and Trademark Office all information known to me to be material to 
patentability as defined in Title 37, Code of Federal Regulations, Sec. 1.56, which became available between the filing 
date of the prior application and the national or PCT international filing date of this application: 
Prior U.S. Appl i cat ion(s) [list additional applications on separate page]: 
Appln, Ser. Number: Filed (Day/Month/Year) : Status (patented, pending, abandoned): 

I hereby appoint WILLIAM S. FROMMER . Registration No. 25.506 . and DENNIS M. SMID . Registration No. 34.930 
or their duly appointed associate, my attorneys, with full power of substitution and revocation, to prosecute this 
application, to make alterations and amendments therein, to file continuation and divisional applications thereof, to 
receive the Patent, and to transact all business in the Patent and Trademark Office and in the Courts in connection 
therewith, and specify that all communications about the application are to be directed to the following correspondence 
address: 

WILLIAM S. FROMMER Esq. Direct all telephone calls to: 

c/o FROMMER LAWRENCE & HAUG LLP (212) 588-0800 

745 Fifth Avenue to the attention of: 

New York, New York 10151 WILLIAM S. FROMMER 

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on 
information and belief are believed to be true; and further that these statements were made with the knowledge that 
willful false statements and the like so made are punishable by fine or imprisonment, or both, under Section 1001 of 
Title 18 of the United States Code and that such willful false statements may jeopardize the validity of the application 
or any patent issued thereon. 
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Full name of sole or first inventor: Masami G0SEKI j— 

Residence: Tokyo, Japan 

Citizenship: Japan 
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Citizenship: 

Signature: _ Date: 
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Shinagawa-Ku, Tokyo, Japan 

Note: In order to qualify for reduced fees available to Small Entities, each inventor and any other individual or entity 
having rights to the invention must also sign an appropriate separate "Verified Statement (Declaration) Claiming Cor 
Supporting a Claim by Another for] Small Entity Status" form [e.g. for Independent Inventor, Small Business Concern, 
Nonprofit Organization, individual Non- Inventor] . 
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